The purpose of this paper is to analyze the evidence and impact of the EU integration between 1999 and 2009 on the EU regional economic growth and the socio-economic convergence. A regional convergence analysis is performed in order to examine if the EU overall aim of convergence is reached. The main growth-and convergence theories are used as the theoretical framework and form the study's hypothesis. The results show that an absolute β-convergence exists between the EU member states as well as regions. however, the σ-convergence is not confirmed, meaning that that the disparities between the regions are rather increasing than decreasing. Perhaps a possible reason why the σ-convergence does not occur at the EU level is that it is easier for smaller regions which are more similar to each other to converge than for larger regions which tend to be more dissimilar to each other. This reasoning is in line with the convergence theories which state that smaller regions within a country are more likely to converge towards each other in the absolute sense than countries. on the other hand, the EU countries and regions tend to convergence in the tasks like unemployment rate, showing that they are not successful in resolving this difficult task. one of the main reasons of the high unemployment in all EU member states is their structural problem in the respective economies, consequently reflected in the long-term unemployment. The EU countries tend to convergence in terms of inequality as well, showing that they are egalitarian in character.
in 2007, the inner London had the regional gDP per 1 inhabitant 6 times larger than the Dytiki Ellada region in greece (Eurostat 2010a) . This difference exists even though greece has been a member of the EU since 1981 and has received funding from the EU cohesion Policy to reduce the regional disparities for several periods (Eurostat 2010b ). if we turn to the newly accessed countries, the disparities in the EU become even clearer. The Severozapaden in Bulgaria has the gDP per inhabitant 13 times smaller than the inner London. in other cEEc like the czech and Slovak republic, the regions around the capitals Prague or Bratislava produce the gDP per capita at the 120% level of the EU-27 average while the rest of the country produces the gDP/capita just above the 50% of the EU average. This illustrates the large regional economic disparities within the community which the EU seeks to reduce through its regional Policy (Bielik et al. 2007; hrabánková et al. 2009; Berlin and Johansson 2010; Eurostat 2010a ).
The question is if the persistent, although relatively smaller disparities between, for instance, the inner London and the Dytiki Ellada indicate a success or a failure of the EU policies. regional disparities exist in the developed member countries, too (López-Bazo et al. 1999; giannetti 2002; rice and Venables 2003; Fu 2004) . This paper tries to analyze the evidence of convergence/divergence from the aspect of the selected socio-economic indicators, in the context of the EU that has changed remarkably seven years after its biggest wave of enlargement and in spite of the persistent global economic crisis.
MATERIAL AND METHODS
Economic development is determined by the country's capacity to exploit and organize local resources (environmental, economic, physical and human) and to attract new resources and activities into the country.
The factors that generate this capacity and determine the country's development path and well-being are often built-in to a single indicator -the growth of its per capita output or income. This allows for an analytical modeling of the development path and it is often made through the growth theories. one of the most accepted definition of growth by the presentday theories and models of regional growth state that growth is an increase in a region's real production capacity and its ability to maintain that increase (capello 2007) . The most commonly used measures of the regional growth are the growth of output, the growth of output per 1worker and the growth of output per capita. The most appropriate measure to use depends on the purpose for which the measure is to be used (Armstrong and Taylor 2000) . Even though there is no single framework that captures the underlying foundations and reasons of economic growth, there are exogenous and endogenous models considered and applied by most researchers (howitt and Weil 2008) . Policy makers are interested in knowing which factors are the most important determinants of the regional per capita income levels and how the low income regions can be best helped to catch up with the high-income regions, hence the question is how to generate a process of convergence (Armstrong and Taylor 2000) . Since one of the primary goals of the EU integration is the convergence of the regional income per capita (as well as other socio-economic indicators) the meanings and outcomes of the underlying economic growth-and convergence theories are of high importance (Ederveen et al. 2003) .
Neoclassical (exogenous) vs. endogenous growth theory
The neoclassical growth theory, developed by Solow and Swan in 1956 (Berlin and Johansson 2010) , is one of the most important growth models which are based on the process of capital accumulation. it assumes that the economy is competitive, in the sense that the factors are paid according to their marginal products, and also that the factors are quickly able to be reallocated so that they are employed in their most productive use. The theory is based on the law of diminishing productivity which implies that holding one factor as constant, e.g. capital, then the greater the level of the variable factor, e.g. labor , the lower its the marginal product. The theory consists of three elements: the production function expressed in the per capita terms, the link between savings and growth in capital and the required investments to keep the capital-labor ratio constant given the depreciation rate and the rate of the population increase (Dornbusch et al. 2008) . The economy reaches a steady-state when the savings and the required investments balance with the steady-state capital. in this model, the process of growth occurs when the capital per head is increasing, which occurs when the savings exceed the investments requirements. This implies that the economy moves to the right until it reaches the point of the steady state where the output and capital per head are constant and the aggregate income is growing at the same rate as the population, hence the steady state growth rate is not affected by the savings rate. however, an increase in the savings rate will in the long-run raise the level of output and capital per head. on the contrary, an increase in the population growth reduces the steady state level of capital and the output per head and increases the steady state growth rate of the aggregate output. By allowing technology to improve over time, we can obtain the growth of output and capital per head in the longrun even once the economy has reached its steady state. An exogenous increase in technology causes the production function and the saving curve to rise. Thus the steady state growth rate of the aggregate output is determined by the rate of technological process (Dornbusch et al. 2008) .
The endogenous growth theory was developed in the late 1980s, since the dissatisfaction with the neoclassical growth theory had arisen on both theoretical and empirical grounds (Dornbusch et al. 2008) . it can be understood as an extension to the neoclassical growth theory, since it argues that the technological process is itself determined by the growth process (Ederveen et al. 2003) . While the neoclassical theory leaves out the identification of the causes of technological progress, the endogenous growth theory focuses on the determinants of the technological progress that enhance the long-run growth (Dornbusch et al. 2008) . This is done by broadening the concept of capital to include the accumulation of human capital (Mankiw et al. 1992) . The endogenous growth theory was developed by romer (1986) and Lucas (1988) , where growth is endogenously generated by the process of knowledge accumulation. The basic idea of the theory is to modify the production function in a way that allows for the self-sustaining (endogenous) growth, so that the function obtains the constant marginal product of capital. This implies that both the savings and the production curve become straight lines and the savings will always be higher than the required investments (Dornbusch et al. 2008 ). The implication of the endogenous growth model is that the countries or regions that save more will have a higher growth rate and the differences in income between them can persist indefinitely, even though they have the same saving and population growth rates (Mankiw et al. 1992) . in the endogenous growth theory, the engine of growth is the technological progress, therefore the differences in the long-term economic growth can be explained by the differences in the efforts to generate or adapt the knowledge on new technologies (Ederveen et al. 2003; ciaian et al. 2008) . The extended version of the neoclassical model emphasizes the importance of human capital as a critical factor in determining the productive capacity of the economy. Furthermore, it points out that a region's ability to create or absorb technical progress is not simply a matter of investing into the physical or human capital, but it is also determined by its institutional environment. The knowledge-rich regions will be generated in an institutional environment that promotes the creation and transmission of new ideas. These regions will increase their technical knowledge which will be transformed into new products and new methods of production. As a result, regional disparities exist due to the institutional environmental differences. in this sense, some regions are more able to generate their own technical change, hence some regions are able to produce (endogenous) technical progress within the region while others acquire their (exogenous) technical progress through the purchase of new capital equipment from other regions. This difference between the (endogenous) technical progress and the (exogenous) technical progress in determining the labor productivity is translated into an environment investing in human capital and r&D and creating a network where new ideas can easily be created and transmitted. Such an economy will grow faster than an economy that is only relying on the components of the left hand side, i.e. investing into new capital (Armstrong and Taylor 2000).
Convergence vs. divergence
Theories of convergence and divergence are theories which examine the reasons for diminishing or increasing the disparities between rich and poor regions, and theories which, in the case of divergence, explain the persistence of such disparities. Economic growth theories are often associated with the processes of convergence or divergence (capello 2007). The most important implication of the neoclassical model is that if two countries or regions have the same rate of population growth, the same saving rate, and access to the same production function and technology, they will eventually reach the same level of income. however, if their saving rates differ, they will reach different levels of income but have the same steady-state growth rates (Dornbusch et al. 2008) . This means that the neoclassical growth theory predicts that a process of convergence will take place between countries and regions. The process of convergence will occur through a process of the regional factor allocation and migration. Specifically, the law of diminishing productivity implies that if the ratio is high, the quantity of capital will be high relative to the quantity of labor employed, the marginal product of capital will be low and the marginal product of labor will be high. This can be translated into a situation where there is a country consisting of two regions, region A and region B, in which this ratio is higher in the region A than in the region B. Let us assume that the labor abundant region is poorer than the capital abundant region. in such situation, the marginal product of capital will be higher in the region A than the marginal product of capital in the region B; similarly the marginal product of labor will be higher in the region A than in the region B.
Since the factors are mobile in the neoclassical growth theory, the capital will migrate from region A to region B, and labor will migrate from region A to region B in order to earn higher factor rewards. This process is illustrated in Figure A2 and will continue until the ratios are the same in both regions. This process implies that the marginal products of both mobile factors will increase and therefore the aggregate national output should increase (Mccann 2001) . Two types of convergence are identified, firstly the absolute convergence which implies that poorer countries or regions tend to grow faster per capita than the rich ones and conditional convergence which implies that an economy grows faster the further it is from its steady state value, regardless if it is poor or rich (Barro and Sala-i-Martin 2003) . The endogenous growth model is not designed to explain why different economies grow at different rates. The model cannot predict convergence between the countries or regions, since a region's production function allows for a self-sustaining endogenous growth (Mankiw et al. 1992) . The model can, on the other hand, explain the sources of divergence. Since the model assumes that technology makes technology, a poor economy will stay poor because it lacks the ability to invent and to adapt new technologies while rich countries at the technological forefront find it easier to invent and to adapt new technologies, thus increasing their lead (Ederveen et al. 2003) . in the new economic geography approach, a concentration of economic activity facilitates the transmission of knowledge and innovations. This implies that economic centers grow faster than other types of regions and the disparities between them can increase (gullstrand and hammarlund 2007).
EU-integration and convergence
Keeping the economic growth theories and their connection to convergence/divergence in mind, we now examine the effect of the EU -integration on regional disparities and shed light on the question what is its impact on the process of convergence. The original neoclassical regional growth will depend on the changes in the regional factor stocks and the level of regional technology, and since the factors are mobile, there will be no long-run differences in the growth-rates of factors across regions. Since regions are more open to each other than countries are, when it comes to mutual regional trading relationships and factor mobility, areas that are undergoing economic integration, such as the EU, should be experiencing a process of one-sector regional economic integration. This integration allows for one-sector reallocation of factors across the EU, as well as some potential regional trade and capital effects. This implies that in the long-run, all regional production functions will tend to converge and over time the EU should observe a tendency towards regional convergence (Mccann 2001) . There are, however, theories arguing that a greater integration would rather lead to the regional divergence. Krugman (1993) argues that a larger capital and labor mobility instead leads to divergence in both the economic structure and the growth rates of regions. Bertola (1993) also argues that the capital and labor mobility generates a regional divergence, since capital and labor tend to migrate towards the more prosperous and competitive regions. irrespective of whether or not the EU-integration does eventually generate a process of convergence without the support of well tailored policies, these forces of convergence will act slowly and will need all the help they can get, possibly through a regional policy such as the EU cohesion Policy (Armstrong and Taylor 2000). The neoclassical model predicts that if a region spends a continuous stream of cohesion support on public investment, then its steady state level of per capita gDP increases, hence the support can increase the region's level of per capita gDP. in the endogenous growth models, policy interventions can make a difference since they can stimulate the growth of the knowledge intensity of the labor supply and knowledge production in the form of r&D (Karlsson et al. 2001) . in the endogenous growth theory, a higher level of knowledge creates new knowledge which enhances higher growth rates. Therefore, it is possible to affect the growth by an intentional investment in r&D, and regional policies that increase the population's level of education could lead to a higher growth performance. According to the endogenous growth theory, an improvement in such areas as the development of SME, infrastructure, human resources and r&D, as well as capacity building, could increase the region's growth rate (gullstrand and hammarlund 2007). As for the new economic geography theory, according to Braunerhjelm et al. (2000) specialization and reallocation of economic activity within Europe should not necessarily lead to the geographic concentration or regional inequality. But if there are sufficiently large gains from the agglomeration, more free European markets could lead to the geographic concentration and polarization (Ederveen et al. 2003) . The neoclassical growth model leads us to the hypothesis that the policies at the EU or national level would promote economic growth as they increase the rate of investment in physical capital.
in this paper, we examine if there has been any convergence between the EU countries/regions between the years 1999-2009. This analysis is performed at the national nUTS 1 level as well as at the regional nUTS 3 level. Two kinds of convergence theory models are used; the σ-convergence and the absolute β-convergence (Sala-i-Martin 1996). The absolute β-convergence occurs when β is negative. This implies that poor economies tend to grow faster than the rich ones. The σ-convergence occurs if the dispersion of the economies' real per capita gDP levels tend to decrease over time. it is important to note that the existence of β-convergence is a necessary condition for σ-convergence. in the case of similar economies such as regions within a country, it is more likely to find the absolute β-convergence as well as the σ-convergence. This is the reason why this paper is more likely to find the absolute β-convergence rather than the σ-convergence. The σ-convergence has been tested also in analyzing two other socio-economic indicators: unemployment and social inequality (gini coefficient) at the nUTS 1 level. The observations are collected at the national nUTS 1 level (gDP/capita, unemployment, gini coefficient 1999-2009), as well as at the regional nUTS 3 level from the EUroSTAT (regional gDP/ capita [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . The quality of the data from the EUroSTAT can be questioned; the alternative data sources could have been used in order to obtain more reliable results. The EU consists of 27 Member States but our analysis has been performed at the nUTS 3 level as well, including the data from 1597 EU regions. Testing if the poorer regions are growing faster than the richer ones, we have used the abso- 
where: The σ-convergence: testing if the dispersion of the economies' real per capita gDP levels (at the EU nUTS 1 and the nUTS 3 level) tend to decrease over time. Analogically it has been used to test convergence in two other socio-economic indicators unemployment and inequality (gini coefficient) at nUTS 1 level. 
RESULTS AND DISCUSSION
There are two ways of measuring convergence, the β-convergence and the σ-convergence (implemented in this article). The absolute β-convergence occurs when β is negative. This implies that poor economies tend to grow faster than the rich ones. The σ-convergence occurs if the dispersion of the economies' real per capita gDP levels tend to decrease over time. it is important to note that the existence of β-convergence is a necessary condition for the σ-convergence. in the case of similar economies such as regions within a country (or a group of countries), it is more likely to find the absolute β-convergence as well as the σ-convergence. in our paper, we have estimated the absolute β-convergence (Sala-i-Martin 1996). Testing if the poorer regions of the European Union are growing faster than the richer ones (see equation 1 above), we used to estimate the absolute convergence (gullstrand and hammarlund 2007; Berlin and Johansson 2010). As can be observed in Table 1 , a negative β is observed at both the country (nUTS1) level and regional (nUTS 3) level. These values are only statistically significant at the urban area level. This implies that we can conclude that there has been a process of convergence between the EU member states during the period 1999-2009, confirmed is depicted on the vertical axis. The regression result indicates that the estimated speed of convergence β is negative. Thus the slope of the regression line is negative, both at the country level and the regional area level. From the convergence perspective, this is positive. Since the regions with the initially lower gDP are growing faster than the richer ones, it means that they tend to grow towards equal levels. Therefore, the β-convergence occurs. The value is statistically significant at all levels, meaning that we can only conclude that the β-convergence occurs at the country and regional level both in EU and the cEEc.
however, this is not such a straightforward story. According to Table 2, the requirements for the σ-convergence does not hold, neither on the EU member states level, nor on the regional level, since σ t-T is smaller than σ t , meaning that the standard deviations for 1999 are smaller than the standard deviations for 2009 at the EU member states level. 2008) is depicted on the vertical axis. it is obvious that the dispersion between both the EU member states and its regions has been increasing during the analyzed period. This means that there is no sign of the σ-convergence and that the disparities between the regions are rather increasing than decreasing. An interesting phenomenon is the cyclical pattern in the diagrams which shows that the dispersions increase when the economy is expanding, while the dispersions decrease in recessions. Between 2008 and 2009, the global economy entered the recession due to the crisis in financial market. As a resul, the EU countries experienced a recession, as can be seen in the Figure 4 and 5, the dispersion of the per capita gDP decreased between these years. Meanwhile the dispersion of the per capita gDP increased between the 1999-2007, when the economy was expanding and decreased again in 2007, when the growth rate was slowing down. This indicates that the profits that the economy experience in prosperous business cycles does not reach the most disadvantaged regions. hence, the distribution of income becomes unequal when the economy as a whole is improving. The same is observed for the EU nUTS 3 regions, as the per capita gDP decreased between years 2007 and 2008, while the dispersion of the per capita gDP increased between 2001 and 2006. The cEEc regions show no sign of decreasing dispersion of growth in the gDP per capita, maybe a sign that they have been affected by the global crisis to a lesser extent and that the divergence between these regions is increasing ( Figure 6 ). A possible reason why the σ-convergence does not occur at the EU level is that it is easier for smaller regions which are more similar to each other to converge than for larger regions which tend to be more dissimilar to each other. This reasoning is in line with the Sala-i-Martin's (1996) convergence theory which states that smaller regions within a country are more likely to converge towards each other in the absolute sense than countries. however, one would expect that this hypothesis might be supported by the evidence of a relatively more homogenous region like the cEEc, but this is simply not the case. The opposite is true and the causes might be an issue of the further research.
Divided in prosperity, united in problems
For the purposes of comparison and better understand the economic environment of the EU, we have tried to test the convergence in terms of two other socio-economic indicators: unemployment and inequality (gini coefficient). All the EU 27 countries have similar problems tackling unemployment, a question that has proved very hard to solve in long run. one of the main reasons of the high unemployment in all EU member states is their structural problem in the respective economies, consequently reflected in the long-term unemployment. Therefore in this aspect, the EU seems to converge -Table 3 (even the cEEc countries with their big progress in reforming their economies tend to converge to the EU unemployment figures, showing that they are not successful in resolving this difficult task). The σ-convergence is confirmed. Figure 7 shows the dispersion of the unemployment, where the years 1999-2009 are depicted on the horizontal axis, while the growth rate of unemployment between 1999-2009 is depicted on the vertical axis. it is obvious that the dispersion in unemployment between the EU member states has been decreasing during the analyzed period. This means that σ-convergence occurs and that the disparities between the regions are decreasing. That would have been good news if the unemployment figures would have remained at a relatively low level globally. Unfortunately, the opposite is true. The EU countries tend to convergence in terms of inequality as well, showing that they are egalitarian in character. The condition for the σ-convergence has been met because σ t-T is smaller than σ t, thus their difference is negative (-0.11). The σ-convergence is confirmed. Figure 8 shows the dispersion of the inequality where the years 1999-2009 are depicted on the horizontal axis while the growth rate of inequality between 1999-2009 is depicted on the vertical axis. it is obvious that the dispersion in inequality between the EU member states has been decreasing during the analyzed period. This means that the σ-convergence occurs and that the disparities between the regions are decreasing, meaning that the EU societies tend to be equally egalitarian.
The European societies are more oriented toward equity and egalitarianism, and often this goes at the expense of the efficient allocation of resources. This is in return translated into the long term structural economic problems and unemployment. This is the price that the EU society must pay for lower differences between different income groups and the large scale income redistribution.
one of the main reasons of high unemployment in all EU member states is their structural problem in the respective economies, consequently reflected in the long-term unemployment. Therefore, in this indicator the EU countries show similar values and especially the V4 countries, even though they have made a big progress in reforming their economies, the convergence of the EU unemployment figures shows that they are not successful in resolving this difficult task. Europe has always shown strong egalitarian tendencies, so from the aspect of the gini coefficient, all of the countries in the EU 27 were on the similar terms. The population was equally poor or rich. The EU has been trying to solve the problem of disparities by the various social programs and by minimizing the gap between the member countries. So from the aspect of unemployment and inequality the EU countries (V4 included) show similar tendencies translated in convergence. Literally speaking, the EU is united in their problems rather than in prosperity or advantages. European societies are more biased toward equity and egalitarianism, and often this goes at the expense of the efficient allocation of resources. This is in return translated into the long term structural economic problems and unemployment. This is the price that the EU society must pay for lower differences between different income groups and the large scale income redistribution. Another apparent problem that the EU countries face is decreasing competitiveness. relatively higher labor costs, a complicated regulation, the protection of domestic labour market and long-term structural problems accompanied with aging population make this problem even more pressing. in top of it, the EU governments do not allocate sufficient resources in the field of research and development. Lower investments in human capital are immediately reflected in lower competitiveness, structural unemployment and leading the Europe's best and brightest to leave their domestic countries to other places like the US, etc. The path toward sustainable growth, development and convergence is tricky, but not impossible. As some EU member countries has shown (like Finland, ireland -despite the current crisis, or even the V4 countries in some aspects) sound economic reforms, a reduced regulation and an increasing and efficient investment in human capital can make sure that the above is reachable. This is a task that the policymakers should fulfill and they are obliged to do it for their citizens, if they want to have a bright perspective for them and their countries. The alternative is gloomy and leads to a permanent economic decline and other socially related problems. one might only hope that the latter will not happen and the people will not have to say that there was once a prosperous place called Europe...
CONCLUSIONS
The purpose of this paper has been to analyze the evidence and impact of the EU integration between 1999 and 2009 on the EU regional economic growth and the socio-economic convergence. A regional convergence analysis has been performed in order to examine if the EU's overall aim of convergence is reached. The main growth-and convergence theories are used as the theoretical framework and form the study's hypothesis. that that the disparities between the regions are rather increasing than decreasing. Perhaps a possible reason why the σ-convergence does not occur at the EU level is that it is easier for smaller regions, which are more similar to each other, to converge than for larger regions which tend to be more dissimilar to each other. (3) The EU countries and regions tend to convergence in tasks like the unemployment rates, showing that they are not successful in resolving this difficult task. one of the main reasons of the high unemployment in all EU member states is their structural problem in the respective economies, consequently reflected in the long-term unemployment. (4) The EU countries tend to convergence in the terms of inequality as well, showing that they are egalitarian in character. European societies are more biased toward equity and egalitarianism, and often this goes at the expense of the efficient allocation of resources. This is in return translated into the long term structural economic problems and unemployment and it is the price that the EU society must pay for lower differences between different income groups and the large scale income redistribution.
